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The  U.S.  Army  Arctic  Test  Center  conducted  a Check  Test  of  an  Improved  Launcher, 
Grenada,  40irm,  M203  under  arctic  winter  conditions  at  Fort  Greeiy,  AK,  from  20 
Nov  74  to  26  Feb  75.  The  purpose  of  the  test  was  to  evaluate  improvements  in- 
tended to  correct  previously  reported  problems  related  to  guide  rails,  handgrips, 
and  primer  punchouts.  The  test  was  conducted  at  ambient  temperatures  varying 
from  -4°F  to  -64°F  in  a variety  of  typical  arctic  field  locations.  A total  of 
1000  rounds  of  40nm,  M43S,  HEDP  ammunition  was  fired  from  each  of  five  improved 
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M203  launchers.  Testing  consisted  of:  Preoperational  Inspection,  transport- 
ability and  handling,  maintenance  evaluation,  reliability,  and  adequacy  of  cor- 
rective actions.  Cold  weather  performance  characterl sties  of  the  40mm,  H433, 
HEDP  ammunition  were  recorded  and  reported  for  information  only. 

% 

It  was  concluded  that  the  previously  reported  problems  had  been  corrected  and 
that  the  improved  M203  launcher  can  be  operated  successfully  in  the  arctic 
winter  environment. 

It  was  recommended  that  the  improved  M203  launcher  be  considered  acceptable  for 
use  in  the  Arctic. 
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2.  Approval  Statement.  The  inclosed  report  is  approved. 

3.  Background. 

a.  The  US  Army  Arctic  Test  Center  conducted  a service  test  of  the  Launcher, 
Grenade,  40mm,  M203,  under  arctic  winter  conditions  during  the  1970-1971  Arctic 
test  season.  Two  deficiencies  and  two  shortcomings  were  reported.  Deficiencies 
were  (1)  Fracture  of  the  barrel  guide  rail  during  firing,  and  (2)  Failure  of  the 
adhesive  bond  between  the  hand  guard  and  the  barrel.  Shortcomings  were  (1)  L?ck 
of  durability  of  the  quadrant  sight,  and  (2)  Lack  of  complete  instructions  for 
removal  of  the  breech  insert.  Numerous  primer  punchouts  resulting  in  failure  to 
fire  were  reported. 
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SUBJECT:  Evaluation  for  Chsck  Test  of  Launcher,  Grenaoa,  40mxn,  M203, 

Under  Arctic  Winter  Conditions,  TECOM  Project:  No.  3-WE-300- 
203-019 

b.  After  corrective  improvements  had  been  made,  TECOM  initiated  a chock 
test  in  the  1972-1973  arctic  test  season.  During  the  test,  152  primer  punchoufcs 
occurred  in  firing  449  rounds.  Because  of  the  frequency  of  occurrence,  the 
primer  punchout  problem  was  classified  as  a deficiency  and  testing  was  suspended. 

c.  Design  reevaluation  resulted  in  modification  to  the  firing  pin  to  correct 
the  problem.  Check  test  was  reinitiated  during  the  1974-1975  arctic  test  season 
in  accordance  with  the  TECOM -approved  test  plan.  The  inclosed  report  provides 
the  results  of  that  testing. 

4.  Materiel  Description. 

a.  The  improved  Launcher,  Grenade,  40mm,  M2C*3,  is  a lightweight,  single-shot, 
breech  loading,  pump  action,  shoulder-fired  weapon  and  is  attached  to  the  M16A1 
Rifle.  The  launcher  i?  loaded  by  inserting  a 40mm  round  in  the  open  breech  and 
pulling  the  barrel  rearward  to  the  locked  position.  The  pump-operated  mechan:  n 
is  moved  on  two  L -shaped  rails  on  the  underside  of  the  weapon  housing.  The 
launcher  is  capable  of  firing  all  standard  40mm  ammunition  designed  for  a single 
shot  weapon. 

b.  A leaf-type  battle  eight  is  mounted  on  the  top  of  tha  rifle  as  part  of  the 
handguard  assembly.  It  has  range  graduations  from  50  to  250  meters  and  is  used 

in  conjunction  with  the  front  sight  post  of  the  Ml&Al  rifle  to  obtain  a sight  picture. 
The  quadrant  sight  is  attached  to  the  rifle  handle  and  is  graduated  from  50  to  400 
meters.  It  consists  of  a sight  arm , a range  selection  quadrant  and  mounting 
brackets.  Primarily,  this  night  is  used  to  engage  targets  from  200  to  400  meters. 

5.  Scope  of  Test.  Tins  check  test  was  conducted  by  the  US  Army  Arctic  Test 
Canter  from  20  November  1974  to  2$  February  1975  to  determine  if  modifications 
bad  corrected  the  previously  reported  deficiencies  and  shortcomings.  Five 
launchers,  each  firing  1,000  rounds,  were  tested  in  temperatures  from  -4°F  to 
-£4?F  to  evaluate  mission  reliability,  maintenance,  transportability  and  human 
factors.  A lthough  ammunition  performance  was  not  a specific  objective  of  the 
tesv,  pertinent  observations  were  made  and  recorded  in  the  report. 
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6.  Technical  Assessment. 

a.  Overall  Assessment.  Overall  launcher  performance  under  arctic  winter 
conditions  was  satisfactory  and  reliable.  The  launcher  withstoed  rough  har.Hing 
under  conditions  similar  to  that  which  might  be  expected  during  shipment  and  in 
combat.  Repair  parts  provisioning  was  consistent  with  the  maintenance  allocation 
chart  and  they  were  interchangeable  with  like  parts:  being  replaced. 

b.  Detailed  Assessment. 

(1)  No  new  deficiencies  or  shortcomings  were  encountered. 

(2)  Previously  reported  deficiencies  have  been  corrected. 

(a)  No  failures  or  difficulties  were  encountered  with  guide  rails  or  hand  grips 
during  tbs  test. 

(b)  No  primer  punchouts  were  encountered  in  the  5,000  rounds  fired  during  the 
test.  Firing  pin  protrusion  on  all  test  launchers  was  within  established  tolerance 
and  no  change  was  noted  throughout  the  test. 

(3)  With  mission  reliability  stated  in  terms  of  the  capability  to  fire  10  rounds 
in  two  minutes,  500  mission  trials  were  conducted.  There  were  no  failures.  The 
true  reliability  for  a success/failura  type  mission,  with  90  percent  confidence, 
was  at  lsast  0.9954  (failure  distribution  assumed  to  be  binomial).  The  average  time 
to  fire  a ten-round  mission  was  cne  minute  and  sixteen  seconds. 

(4)  Safety.  Although  the  high  pressure  chamber  in  the  cartridge  case  fractured 
in  45  of  5,000  firings,  the  launcher  is  safe  to  fire  from  the  shoulder.  One  fragment 
was  expelled  from  the  muzzle  and  travelled  down  range  for  a distance  of  5. 5 meters. 
The  fragment  stayed  within  the  safety  zone.  The  condition  is  not  considered  a 
safety  hazard  based  on  this  occurrence;  however,  it  is  obviously  an  undesirable 
condition  and  has  not  previously  been  observed  or  reported. 
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(5)  Equipment  publications  were  not  evaluated  at  each  level  of  maintenance. 
Publications  were  adequate  for  operator  maintenance.  Common  tools  were  used 
satisfactorily  for  all  repair  actions.  Evaluation  was  no:  made  of  the  special 
tool  (wrench  adapter,  torque)  used  for  removal  of  the  breech  insert  because 
insert  removal  is  not  performed  at  operator  level  and  the  operation  was  not 
necessary  or  performed  in  this  test. 

7,  Conclusions. 

a.  Previously  reported  deficiencies  have  been  corrected. 

b.  The  improved  Launcher,  Grenade,  40mm,  M203,  can  be  operated  success- 
fully under  arctic  winter  conditions. 

FOR  THE  COMMANDER: 


llncl 

ATC  Rapt  (TECOM  Pro; 

8-WE-3Q0-2Q3-G19)  Dep  to  the  CG  for  Testing 


SUMMARY 


RESULTS 


a.  No  recurrences  of  previously  reported  deficiencies  related  to 
guide  rails,  handgrips,  and  primer  punchouts  occurred  during  testing. 

b.  The  Improved  Launcher,  Grenade,  40mm,  M203  met  four  of  six 
criteria.  The  remaining  two  criteria  were  not  fully  evaluated. 

c.  Those  criteria  which  were  met  concerned  transportability  and 
handling  (para  2.2.5a),  repair  parts  (para  2. 3. 2. 5),  repair  parts  inter- 
changeability (para  2. 3. 2. 5),  and  ^liability  (para  2.4.5b). 

d.  The  two  criteria  which  were  not  fully  evaluated  concerned 
equipment  publications  (para  2. 3. 1.5}  and  special  tools  (para  2. 3. 3. 5). 

CONCLUSIONS 

a.  The  previously  reported  deficiencies  have  been  corrected. 

b.  The  Improved  Launcher,  Grenade,  40mm,  M203  can  be  operated 
successfully  in  an  arctic  winter  environment. 

RECOMMENDATIONS 

It  is  recoinnended  that: 

a.  The  Improved  Launcher,  Grenade,  40mm,  M203  be  considered 
acceptable  for  use  in  the  Arctic. 

b.  The  changes  to  publications  on  the  launcher  recommended  in  para 
2.3.1.4b  and  c be  adopted. 
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FOREWORD 


The  Arctic  Test  Center,  Fort  Greely,  Alaska,  was  responsible  for 
test  planning,  execution,  and  reporting  of  this  test.  Meteorological 
support  was  provided  by  the  Atmospheric  Science  Lab’s  Alaska  MET  Team. 
The  test  team  from  Weapons  System  Test  Branch  responsible  for  conducting 
the  test  consisted  of  the  following  personnel: 

a.  Test  Officer  - MAJ  B.  P.  Owen,  Infantry  (ATC). 

b.  Test  NCO  - SFC  J.  0.  McCarver  (ATC). 

c.  Firing  Team. 

Grenadier  - SGT  C.  L.  Johnson  (A  Co,  1/60  Inf)  (TOY)* 

Grenadier  - SP4  K.  W.  Humbard  (B  Co,  1/60  Inf)  (TOY)* 

Grenadier  - SP4  J.  L.  Tablada  (C  Co,  1/60  Inf)  (TDY)* 

Grenadier  - SP4  D.  W.  Leach  (A  Co,  1/60  Inf)  (TDY)* 

Grenadier  - PFC  G.  McElhaney  (B  Co,  1/60  Inf)  (TOY)* 

d.  Support  Team. 

Recorder  - SP4  H.  Cannon  (ATC). 

Ammo  Handler  - SP4  L.  G.  McTarsney  (ATC). 

Medic  - SP4  B.  Parker  (HHC,  4/9  Inf)  (TDY). 

*TDY  soldiers  were  from  i72nd  Arctic  Light  Infantry  Brigade  (Airmobile). 
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SECTION  1 - INTRODUCTION 


I . 1 BACKGROUND 

a.  In  June  1967,  a small  development  requirement  for  a 40mm  de- 
tachable grenade  launcher  tor  rifles  was  approved  by  the  Assistant  Chief 
of  Staff  for  Force  Development.  The  purpose  of  the  requirement  was  to 
provide  rifle  squad  grenadiers  with  the  capability  of  engaging  point  as 
well  as  area  targets,  thereby  adding,  in  effect,  two  additional  riflemen 
to  the  current  rifle  squad. 

b.  An  Engineering  Design  Test  for  the  Launcher,  Grenade,  40mm, 
M203,  was  conducted  at  Aberdeen  Proving  Ground  (APG)  and  Fort  Benning  in 
August  1968.  Engineering  tests  at  APG,  in  1969,  revealed  handgrip 
adhesive  and  primer  punchout  problems  which  were  to  be  corrected.  The 
launcher  underwent  an  Arctic  Service  Test  during  the  FY71  test  season. 
The  launcher  was  found  unsuitable  for  arctic  use  due  to  two  deficiencies 
(ref  1,  appendix  I).  The  deficiencies  were: 

(1)  Fracture  of  the  barrel  guide  during  firing. 

(2)  Failure  of  the  adhesive  bond  between  the  handguard  and  the 
barrel . 


c.  The  developer  indicated  that  corrective  action  had  been  taken 
and  a product  improvement  test  of  a new  sight  was  conducted  by  the  In- 
fantry Board.  A check  test  under  arctic  winter  conditions,  using  M406, 
HE,  ammunition,  was  initiated  by  the  Arctic  Test  Center  (ATC)  on  10 
November  1972.  The  test  was  terminated  on  2 Feburary  1973  pending 
design  reevaluation  and  a product  modification  to  correct  primer  punch- 
out problems  (ref  2,  appendix  I). 

d.  In  September  1974,  ATC  was  directed  to  conduct  a check  test  of 
the  Launcher,  Grenade,  40mm,  M203  under  arctic  winter  conditions  during 
FY75  (ref  3,  appendix  I). 

1 .2  DESCRIPTION  OF  MATERIEL 

a.  The  improved  Launcher,  Grenade,  40mm,  M203,  (test  launcher)  is 
a lightweight,  single  shot,  breech  loading,  pump  action,  shoulder  fired 
weapon  attached  to  the  5.56mm,  M16/M16A1  Rifle.  The  launcher  is  loaded 
by  inserting  a 40mm  round  in  the  open  breech  and  pulling  the  barrel 
rearward  to  ■‘•he  locked  position.  The  pump  operated  mechanism  is  moved 
on  two  L -shaped  rails  on  the  underside  of  the  weapon  housing.  The 
launcher  is  capable  of  firing  all  standard  40mm  ammunition  designed  for 
a single  shot  weapon  (ref  1,  appendix  I). 
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b.  Armament  Command  ( ARMCOM } supplied  five  improved  test  launchers, 
five  M16A!  Rifles  (support  weapons),  5,184  rounds  of  40nm  K433,  HEOP, 
ammunition,  and  a maintenance  support  package  for  the  five  test  launchers. 

c.  The  h'33  High  Explosive  Deal  Purpose  (HZDP)  ammunition  (round) 
is  made  up  of  the  Ml  18  cartridge  case  and  a proierMle  with  a fragment- 
ing body  and  a shaped  charge  (pro iec tile).  The  projectile  is  detonated 
by  a point  initiating  base  detonating  fuse  M55Q  with  a shaped  charge 
lead. 

d.  The  cartridge  case  and  primer  of  the  40mm,  M433,  HEOP  antnuni- 
fon  are  identical  to  those  of  the  M406,  HE  anwunltlon  utilized  in  the 
arctic  service  test  during  FY71  (^ef  4,  appendix  I). 

e.  Five  thousand  winds  of  4Umm  ammunition  were  expended  during 
the  test  of  the  improved  launcher.  Sixt^-nine  rounds  were  expended  in 
a supplemental  evaluation  of  the  atromnit Ion's  performance  in  deep  snow. 

One  hundred  end  fifteen  rounds  were  turned  in. 

f.  The  five  test  launchers  and  support  weapons  and  the  maintenance 
support  packagt  •*» re  retained  at  ATC  following  test  completion. 

g.  Photograph  l.'J  sh«'-s  the  test  launcher  mounted  on  an  M16A1 
Rif 1^.  Photograph  1.2  shows  the  40mn,  H433,  HEOP  round  used  for  test- 
Ing. 


PHOTO  1.1.— Identification  Photograph  of  M203 


renade  Launcher  Attached  to  M16A1  Ritle 


PROTO  1 2 --Identification  Photograph  of  40r«n, 
H433V  hSDP.  Anrounition  used  curing  Test 


1.3  TEST  OBJECTIVE 


Evaluate  Improvements  intended  to  correct  the  previously  reported 
deficiencies  related  to  guide  rails,  handgrips,  and  primer  punchouts. 

1.4  SCOPE 


a.  ATC  conducted  a check  test  of  the  improved  Uuncn.  r,  Grenade, 
40mm,  M203,  from  20  November  1974  to  26  February  197$  under  arctic 
winter  conditions  at  Fort  Greely,  Alaska. 

b.  The  test  included  the  following  subtests:  Preoperational 
Inspection,  transportability  and  handling,  maintenance  evaluation. 


reliability,  and  adequacy  of  corrective  actions.  Human  factors,  value 
engineering,  and  safety  were  addressed  under  the  transportability  and 
reliability  subtests.  The  maintenance  evaluation  was  restricted  to  a 
maintenance  support  package  which  included  pertinent  manuals  and  repair 
parts  (ref  5,  appendix  I). 

c.  A1 chough  not  within  the  scope  of  the  test  directive,  certain 
cold  weather  performance  characteristics  of  the  M433,  HEDP,  ammunition 
were  recorded  incidental  to  evaluation  of  the  test  data  and  are  reported 
for  information. 

d.  Twenty-five  percent  (1250)  of  the  total  rounds  used  in  testing 
(5000)  were  fired  between  -4°F  and  -253F,  50  percent  (2500)  were  fired 
between  -26°F  and  -50^,  and  25  percent  ( 1 250)  were  fired  between  -51 °F 
and  -64rF.  One  thousand  rounds  were  fired  through  each  test  launcher. 

e.  Testing  was  conducted  in  accordance  with  the  ATC  test  plan 
dated  6 November  1974  (ref  5,  appendix  I), 

f.  The  sample  of  five  test  launchers  and  5000  rounds  of  arariunition 
used  in  this  test  were  assumed  to  be  representative  of  the  total  popula- 
tion of  M203  Launchers  and  40mm  arcmmition. 

g.  The  sample  size  of  500  missions  (10  rounds  per  mission)  was 
determined  to  be  sufficient  to  estimate  mission  reliability  to  within  6 
percent  of  Its  true  value  at  the  80  percent  confidence  level,  assuming  a 
binomial  distribution  of  mission  failures, 

h.  Prior  tc  test  initiation,  the  test  team  was  given  basic  cold 
weather  training  and  training  in  northern  warfare  operations  to  include 
ski  and  snowshoe  Instruction  (ref  6,  appendix  I). 

1.  All  test  team  members  received  training,  to  Include  firing,  on 
unmodified  M203  Grenade  Launchers  using  M4G7  training  ammunition,  prior 
to  being  issued  the  test  launchers  (ref  7,  appendix  I). 

j.  All  40mm  firing  (training  and  firing  phases  of  the  tost)  was 
accomplished  on  the  40mm  firing  range  at  Fort  Greely,  Alaska  (appendix 
H). 


k.  The  test  launchers  and  support  weapons  were  stored  in  a heated, 
secure  area  except  when  required  for  testing.  They  were  removed  from 
storage  early  enough  to  insure  at  least  1 hour  of  cold  soak  at  ambient 
temperature  prior  to  firing.  Ammunition  was  stored  outdoors  at  ambient 
temperature  in  an  approved  ammunition  storage  area,  except  when  required 
for  testing,  at  which  time  it  was  transported  to  the  firing  range. 
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l.  Equipment  log  books  were  established  for  each  test  launcher 
during  preoperational  inspection.  The  number  of  rounds  fired,  miles 
transported,  equipment  failures,  and  components  repaired/replaced  were 
recorded  in  the  log  book  for  each  of  the  five  test  launchers. 

m.  Lubricating  Oil  Weapons  (LAW)  and  rifle  bore  cleaner  were  the 
only  lubricating  and  cleaning  materials  used  during  the  test. 

n.  Maintenance  evaluation  personnel  evaluated  all  maintenance, 
above  operator  level,  performed  on  the  test  launcher.  The  test  officer 
evaluated  operator  maintenance. 

o.  Soldiers  participating  in  the  test  wore  components  of  the  cold- 
dry  uniform  (appendix  F)  during  all  phases  of  the  test. 
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SECTION  2 - DETAILS  OF  TEST 


2.1  PREOPERATIONAL  INSPECTION 

2.1.1  Objective 

Determine  if  the  test  launchers,  support  weapons,  maintenance  sup- 
port package,  and  aronunition  are  complete  and  in  proper  condition  for 
testing. 

2.1.2  Criterion 


None. 

2.1.3  Method 


a.  The  test  launchers  and  support  weapons  were  inspected  for  de- 
fects or  damage  in  accordance  with  TM  9-1010-221-24  (M203)  (ref  8, 
appendix  I)  and  TM  9-1005-249-20  (M15A1)  (ref  9,  appendix  I). 

b.  The  maintenance  support  package  was  inspected  for  defects  or 
damage  in  accordance  with  TM  9-1010-221-24,  and  was  inventoried  against 
the  maintenance  support  package  checklist  provided  by  the  developer 
(Rock  Island). 

c.  The  5,184,  40mm,  M433,  HEDP  cartridges  and  primers  were  in- 
spected and  5000  rounds  were  marked  with  control  numbers  1 through  10  in 
groups  of  1 - 500  (example:  2-50,  5-472)  (see  photo  2.1)  prior  to 
storage  in  the  arreminition  storage  area. 

d.  Firing  pin  protrusion  was  measured  in  accordance  with  instruc- 
tion provided  by  the  developer  (ref  10,  appendix  I). 

e.  ID  photographs  were  taken  of  one  test  launcher  attached  to  the 
M16A1  Rifle  and  one  round  of  ammunition. 

2.1.4  Results 


a.  The  test  launchers,  support  weapons,  and  maintenance  support 
package  were  found  to  be  complete  and  in  proper  condition  for  testing. 

b.  All  primers  on  the  40mm  ammunition  appeared  normal. 

c.  Firing  pin  protrusion  was  within  prescribed  tolerances  (0,047 
to  0.032  in.)  as  stated  by  the  developer,  (para  2.5.4c  and  ref  10, 
appendix  I). 
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pJLQJ°-2-'l---40rnni  Cartridge  Case  Marked  with  Identification  Number 
2.1.5  Analysis 

The  test  launchers*  suppcl  weapons,  maintenance  support  packages, 
and  ammunition  were  in  proper  co  .dition  for  testing. 

2.2  TRANSPORTABILITY  AND  HANDLING 

2.2.1  Objective 

Oetermme  the  effects  on  the  test  launchers  of  transport  and  han- 
dling in  the  arctic. 
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2.2.2  Criterion 


The  test  launcher  must  withstand  rugged  usage,  to  include  violent 
jarring  incurred  as  a soldier  hits  the  ground,  going  from  standing  to 
the  prone  position  while  on  the  run,  and  normal  rough  handling  incurred 
during  shipment  and  combat  situations  (para  2b(2)(a),  SDR). 

2.2.3  Method 


a.  five  grenadiers  wearing  the  Appropriate  cold-dry  uniform 
transported  the  test  launchers,  at  temperatures  ranging  from  -4°F  to 
-21°F,  using  the  following  six  methods: 

(1)  Dismounted  road  march  (5.1  miles). 

(2)  Snowshoe  march  over  open  and  brush  covered  terrain  (5.0  miles). 

(3)  Cross-country  ski  march  (4.9  miles). 

(4)  Mechanized  move  in  M113  Armored  Personnel  Carrier  (5.1  miles). 

(5)  Skijoring  behind  M113  Armored  Personnel  Carrier  (4.9  miles). 

(6)  Air  assault  (eagle  flight)  into  and  out  of  five  landing 
zones/pickup  zones  using  UH1H  Helicopters  (75  air  miles). 

b.  During  each  transport  exercise  the  grenadiers  were  required  to 
dismount  or  move  from  their  mode  of  transportation  to  a prone  firing  po- 
sition (battle  drill).  After  movement  into  the  first  prone  firing  po- 
sition each  grenadier  simulated  loading  and  firing  the  test  launcher 
two  to  three  times,  then  moved  to  a second  prone  firing  position  where 
the  simulated  firing  was  repeated.  Ten  battle  drill  exercises  were 
conducted  in  conjunction  with  each  of  the  six  modes  of  transportation. 
Snow  depth  during  these  exercises  varied  from  2 inches  to  18  inches. 
Details  of  snow  depth  and  ambient  temperatures  during  each  exercise  are 
contained  in  table  3.1,  appendix  A. 

c.  Ten  rounds  of  40nm  ammunition  were  fired  from  each  test  launcher 
at  the  termination  of  each  of  the  transportability  exercises. 

d.  Mileage,  by  type  of  vehicle  utilized  to  transport  grenadiers 
and  their  weapons  from  the  storage  area  to  the  firing  range  and  back, 
was  recorded  and  considered  as  additional  data  to  evaluate  transportabil- 
ity and  handling  of  the  test  launchers  (table  3.2,  appendix  A). 

e.  The  grenadiers  were  observed  by  other  test  team  members  to 
determine  if  difficulties  relating  to  human  factors  or  safety  existed  in 
relation  to  transportability  and  handling  of  the  test  launchers. 
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2.2.4  Results 


».  No  detrimental  effects  occurred  to  the  test  launchers  during 
the  road  march,  ski  march,  and  mcr^anized  move  In  the  M113  Armored  Personnel 
Carrier. 


b.  During  the  skijoring  exercise  che  rear  aperture  of  one  quadrant 

sight  was  broken  off  when  the  grenadier  fell  on  his  weapon  while  attempt- 
ing to  negotiate  a slight  turn  to  the  nr;ht.  His  weapon  was  slung  over 
his  right  shoulder  when  the  fall  occurred.  „# 

c.  A total  of  five  small  plastic  teeth  were  sheared  off  the  gradu- 
ated scale  of  two  quadrant  sights  during  the  snowshoe  march  {two  tec.h 
from  one  weapon  and  three  from  another).  This  woncition  prevented  lock- 
ing the  quadrant  sight  in  place  at  ranges  below  100  and  125  meters 
respectively. 

d.  The  five  test  launchers  were  subjected  to  blowing  snow  from  the 
helicopters  during  insertion  and  pickup  from  five  lZ's  while  conducting 
the  airmobile  exercise.  They  were  then  subjected  to  temperatures  warm 
enough  to  melt  snow  during  flight  to  the  next  LZ.  Thawing  and  refreezing 
of  snow  caused  parts  of  the  test  launchers  and  support  weapons  to  mal- 
function. The  table  2.1  lists  the  parts  of  test  launchers  end  support, 
weapons  that  were  inoperable  during  one  or  more  of  the  simulated  firing 
exercises. 


TABLE  2.1.— Icing  of  Parts  on  Test  Launchers 
And~ Support  Weapons  During  'Eagle "Flight"  Exercises 

Item  Frozen  - Weapon  Wpn.  No.  1 2 3 4 5 


1.  Quadrant  sight  latch  - H203  X X X X X 

2.  Safety  * M203  X X 

3.  Barrel  Latch  - M203  XXX 

4.  Safety  - M16A1  X 

5.  Magazine  release  button  - M16A1  XX  XX 

6.  Magazine  Frozen  to  - M16A1  XX  XX 

7.  Barrel  frozen  to  guide  rails  » M2Q3  XXX 


None  of  the  icing  caused  failure  of  a test  launcher  to  fire  during  the 
live  firing  phase.  All  five  test  launchers  had  to  be  fired  without  the 
use  of  quadrant  sights  which  could  not  be  manipulated  (item  1,  table 
2.1)  and  the  safety  on  two  of  the  five  test  launchers  could  not  be  used 
because  they  were  frozen  in  the  "Fire"  position  (item  2,  table  2.1). 


12 


If  the  test  launchers  had  been  required  to  fire  live  rounds  rather  tPa.. 
simulated  firing  after  insertion  into  LZ  3,  weapons  3 and  5 would  not 
have  fired.  Weapon  4 would  not  have  Tired  after  insertion  into  LZ  4. 
When  the  firers  of  those  weapons  went  into  their  first  firina  position 
and  opened  the  barrel  to  simulate  loading,  the  barrel  latch  froze  open 
preventing  the  barrel  from  locking  to  the  receiver  when  moved  to  the 
rear  (item  3,  table  2.1). 

e.  No  damage  occurred  during  transport  of  the  test  launchers  be- 
tween the  storage  area  and  the  firing  range. 

f.  Each  test  launcher  successfully  completed  a firing  mission  (10 
rounds)  after  each  transportability  exercise.  One  mission  had  to  be 
fired  without  the  use  of  quadrant  sights  litem  1,  table  2.1).  The 
grenadiers  were  sufficiently  experienced  tc  effectively  engage  their 
targets  without  the  use  of  the  quadrant  sights. 

g.  There  were  no  safety  problems  encountered  with  transport  of  the 
test  weapons.  Although  two  safeties  were  frozen  during  the  exercises, 
no  safety  hazard  existed  since  weapons  are  transported  unloaded. 

2.2.5  Analysis 

a.  The  criterion  was  met. 

b.  Damage  to  the  quadrant  sight  during  the  skijoring  exercise  was 
considered  an  isolated  incident. 

c.  Damage  to  the  plastic  teeth  of  the  quadrant  sights  was  con- 
sidered normal  wear. 

d.  The  problems  encountered  with  ice-coated  part  stoppaqe  are 
inherent  in  the  use  of  any  weapon  in  this  environment  and  can  be  reduced 
through  experience  and  training  in  cold  weather  operations. 

2.3  MAINTENANCE  EVALUATION 

Maintenance  data  is  included  for  information  only,  as  shown  in  the 
Maintenance  Analysis  Chart,  appendix  D. 
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2.3.1  Equipment  Publications 
2 3.1.1  Objective 

Determine  if  the  publications  received  as  a part  of  the  maintenance 
test  package  are  adequate  for  operation  and  maintenance  of  the  Improved 
launchers  at  the  indicated  maintenance  level. 

2. 3. 1.2  Criterion 


Equipment  publications  contained  in  the  maintenance  test  package 
will  be  complete,  accurate,  easy  to  read,  consistent  in  nomenclature, 
simple  to  follow,  and  adequate  to  complete  all  phases  of  operation,  all 
scheduled  and  unscheduled  maintenance  actions,  and  parts  acquisition  at 
all  levels  of  maintenance  (para  2-5c(2),  AR  702-3). 

2. 3. 1.3  Method 


a.  TM  9-1010-221-10  (ref  11,  appendix  I)  was  reviewed  by  the  test 
team  for  completeness  and  understandability.  TM  9-1010-221-24  was 
reviewed  by  maintenance  personnel  to  determine  the  adequacy  of  mainte- 
nance instructions.  Maintenance  Allocation  Charts,  repair  parts  lists, 
and  special  tools  and  equipment  lists. 

b.  All  operations  and  maintenance  required  were  performed  in 
accordance  with  the  appropriate  publications  to  determine  publication 
adequacy,  completeness,  simplicity,  and  clarity. 

2.3.1.4  Results 


a.  Both  of  the  publications  reviewed  were  adequate  for  operation 
and  maintenance  of  the  test  launcher  at  the  operator  and  unit  level. 

b.  The  following  reconmended  chanqes  to  the  operator's  manual,  TM 
9-1010-221-10,  were  reported  on  DA  Form  2028: 

(1)  Additional  instructions  for  use  of  the  leaf  sight  should  be 
added  in  the  operator's  manual  to  require  that  the  M16A1  Rifle  be  zeroed 
prior  to  zeroing  the  leaf  sight  for  the  M2Q3.  This  is  necessary  because 
use  of  the  leaf  sight  requires  the  use  of  the  adjustable  front  sight 
post  of  the  M16A1 . 

(2)  Additional  instructions  for  use  of  the  K?!13  Srsnade  Launcher 
In  cold  climates  should  be  added  to  the  operator's  manual.  The  manual 
should  state  "When  engaging  targets  at  ranges  greater  than  250  meters  at 
temperatures  below  0°F,  add  50  meters  to  the  actual  range  Ic  the  target." 
This  recommendation  was  based  on  observation  of  2500  rounds  fired  at 
temperatures  belcw  0°F  at  these  ranges. 
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c The  following  recomnended  changes  to  the  maintenance  manual,  TM 
9-1010-221-24,  were  reported  on  DA  Form  2028: 

(1)  All  references  to  the  special  tool  (wrench  and  gage  combination) 
used  with  the  launcher  prior  to  modification  of  the  firing  pin  should  be 
deleted  because  subject  tool  is  no  longer  compatible  with  the  improved 
launcher. 

(2)  Instructions  for  maintenance  of  the  receiver  assembly  should 
be  added  as  present  instructions  are  not  compatible  with  the  improved 
launchor. 

d TM  9-1010-221-10  and  TM  9-1010-221-24  now  prescribe  an  overlap 
between  temperatures  of  0r'F  and  -35:F  wherein  either  LAW  (Lubricating  Oil, 
Weapons,  F5N  9150-664-0038)  or  LSA  (Lubricating  Oil,  Semi-Fluid,  FSN  9150- 
889-3522)  can  be  used.  It  was  recommended  that  the  manuals  be  changed 
to  indicate  a preference  for  the  use  of  LAW  within  the  overlap  range. 

This  recommendation  was  based  on  firing  5000  rounds  at  temperatures 
between  -43f  and  -64'F  while  using  LAW  and  experiencing  no  failure  or 
problems  associated  with  lubrication.  Rock  Island  Arsenal  personnel 
reported  experiencing  lubricant  related  failures  to  fire  at  temperatures 
between  0rF  and  -35  F while  using  LSA  as  a lubricant  on  weapons  being 
fired  in  a cold  chamber.. 

2. 3. 1.5  Analysis 

The  criterion  was  not  fully  evaluated  as  maintenance  instructions 
pertaining  to  the  receiver  assembly  of  the  test  launchers  were  not 
available.  Changes  were  recommended  to  Improve  the  operation  and  main- 
tenance of  the  test  launcher. 

2.3.2  Repair  Parts 

2.3. 2.1  Object: ve 

Determine  if  the  repair  parts  provided  with  the  test  launchers  are 
adequate,  necessary,  and  compatible  for  their  intended  purpose. 

2. 3. 2. 2 Criteria 


a.  Repair  parts  must  be  consistent  with  the  Maintenance  Allocation 
Chart  (MAC)  and  Repair  Parts  Stockage  List  (RPSL)  (TM  9-1010-221-24), 
where  the  tools  and  skills  required  to  install  and  align  the  parts  are 
authorized  (para  2-5c(3),  AR  702-3). 

b.  Repair  parts  which  are  used  to  maintain  the  test  launchers  must 
be  Interchangeable  with  like  parts  being  replaced  (para  2-5c(3),  AR  702- 


« 
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2.3. 2. 3  Method 


Throughout  the  test,  the  test  team  and  maintenance  personnel  ob- 
served and  evaluated  the  installation  of  repair  parts  at  operator  and 
field  maintenance  levels.  Repair  parts  were  examined  for  interchange- 
ability,  compatibility,  authorized  maintenance  level,  ease  of  installa- 
tion, and  quantities  as  indicated  in  the  Maintenance  Allocation  Chart 
(MAC). 

2. 3. 2. 4  Results 


All  repair  parts  used  to  support  testing  were  interchangeable  with 
original  parts  and  are  recorded  on  the  Parts  Analysis  Chart,  appendix  0. 

2.3.2.S  Analysis 

The  criteria  pertaining  to  repair  parts  were  met.  Repair  parts 
were  consistent  with  the  MAC.  and  RPSL  and  were  interchangeable  with  like 
parts  being  replaced. 

2.3.3  Special  Tools  and  Test  Equipment 

2. 3. 3.1  Objective 

Evaluate  all  common  and  special  tools  used  with  the  test  launcher 
for  their  adequacy  and  need  at  their  prescribed  maintenance  level. 

2.3.3. 2 Criterion 

Special  tools  outlined  in  the  maintenance  literature  and/or  con- 
tained in  the  test  maintenance  package  shall  be  necessary  and  adequate 
for  the  performance  of  all  maintenance  tasks  at  all  levels  when  used  In 
conjunction  with  the  authorized  common  tools  contained  In  the  applicable 
tool  kits.  Common  tools  should  be  substituted  for  special  tools  when- 
ever practical  (para  2-5c(l),  AR  702-3). 

2.3.3. 3 Method 


Throughout  the  test,  common  tools  used  with  the  test  launcher  were 
evaluated  to  determine  if  they  were  adequate  for  the  Intended  purpose 
and  authorized  at  the  prescribed  maintenance  level. 

2. 3. 3. 4  Results 

a.  Comnon  tools  were  utilized  for  all  repair  actions  and  no  re- 
quirement for  special  tools  was  identified. 
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b.  The  wrench  adapter,  torque  is  required  for  removal  of  the 
breech  insert,  however,  this  operation  was  not  performed  during  the 
test. 


2. 3. 3. 5 Analysis 

The  criterion  was  not  fully  evaluated  because  the  wrench  adapter, 
torque  was  not  utilized. 

2.4  RELIABILITY 

2.4.1  Objective 

Determine  the  reliability  of  the  test  launchers. 

2.4.2  Criterion 

(Essential)  The  launcher  should  have  a 95  percent  (desired  99  plus 
percent)  probability  of  completing  a firing  mission  (para  2b(3)(a), 
SDR). 

2.4.3  Method 


a.  All  rounds  used  for  reliability  determinations  were  fired  from 
the  firing  line  on  the  40mn  firing  range  (appendix  H).  A firing  mission 
consisted  of  the  expenditure  of  10  rounds  of  ammunition.  Two  hundred 
twenty-five  missions  were  fired  at  a rapid  rate  of  fire  (10  rounds  in  2 
minutes)  beginning  with  the  test  launcher  locked  and  loaded.  The  re- 
maining 275  missions  were  fired  at  a slow  rate  of  fire  (approximately 
one  round  every  30  seconds).  The  following  table  depicts  the  number  of 
rounds  fired,  rate  of  fire,  and  temperature  range  at  which  fired. 

TABLE  2.2.— Firing  Mission  Rounds  Expended 
by  Temperature  and  Type  Mission 


Temperature  (°F) 

Rapid 

Slow 

Total 

-4  to  -25 

550* 

700 

1250 

-26  to  -50 

1150 

1350 

2500 

-51  to  -64 

550 

_700 

1250 

TOTAL 

2250 

2750 

5000 

*300  of  these  rounds  were  fired  during  the  transportability  and  handling 
subtest. 
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b.  Fifty  percent  of  the  targets  were  engaged  at  150  to  200  meters. 
The  remainder  were  engaged  at  250  to  350  meters. 

c.  Ail  expended  cartridge  cases  and  any  residue  were  ejected  into  a 
box  lined  with  target  cloth  on  the  firing  line  (photo  2.2).  The  ex- 
pended cartridge  cases  and  residue  were  examined  after  each  10-round 
group  (one  firing  mission)  was  fired. 

d.  A firing  report  data  sheet  (appendix  G)  was  completed  after 
each  10-round  group  was  fired. 


PHOTO  2.2.— Expended  40mn  Cartridge  Case  Being  Ejected  into  Box 


2.4.4  Results 


j.  The  average  time  to  fire  a 10-round  rapid  fire  mission  was  1 
minute  and  16  seconds.  For  a breakdown  of  the  times  cf  each  firer  by 
temperature  categories  see  table  3.3,  appendix  A. 

b.  tfo  it&ngfires  or  misfires  occurred  in  tne  5?00  rounds  fired. 

c.  Information  on  duds,  low  order  detonations,  late  detonations 
(skips),  and  projectiles  that  fell  short  of  the  targets  are  contalnad  in 
para  2.6.4. 

d.  All  primers  functioned  normally  and  no  orimer  punchouts  oc- 
curred. For  information  on  high  pressure  chamber  fractures  and  blowouts 
see  para  2.6.4, 

e.  Curing  conduct  of  firing  exercises*  grenadiers  wearing  the 
arctic  mitten  shell,  with  trigger  finger,  found  It  was  easier  and  faster 
to  fire  the  test  launcher  when  using  a 30-rou.id  magazine  in  the  support 
weapon  than  whan  using  a 20-round  magazine,  because  It  pro.ided  a better 
handhold  (photo  2.3  and  2.4}. 

f.  All  firing  missions  sere  successful  ana  there  were  no  safety 
comments  relative  to  this  subtest. 

2.4.5  Anal^si5 

JteHng  the  test,  no  test  launcher  rel iahilitr  failures  were 
observed  out  of  a sample  size  of  500  missions.  The  true  reliability  for 
a success/ failure  type  mission,  with  90  percent  confidence,  was  at  Inast 
0.9954.  fhe  underlying  mission  failure  distribution  was  assuited  to  be 
binomial. 
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2.5  ADEQUACY  OF  CORRECTIVE  ACTIONS 

2.5.1  Objective 


Determine  if  the  previously  reported  deficiencies  related  to  guide 
rails,  handgrips,  and  primer  punchouts  have  been  corrected. 

2.5.2  Criterion 


None. 

2.5.3  Method 


Data  for  this  subtest  was  collected  during  the  conduct  of  preopera- 
tional  inspection,  transportability  and  handling,  and  reliability 
subtests. 

2.5.4  Results 


a.  There  were  no  failures  or  difficulties  encountered  with  guide 
rails  or  handgrips  during  the  conduct  of  the  test. 

b.  There  were  no  primer  punchouts  encountered  during  the  test 
where  1000  rounds  were  fired  from  each  of  the  five  test  launchers. 

c.  Firing  pin  protrusion  on  all  test  launchers  was  found  to  be 
within  tolerances  set  by  Rock  Island  (ref  10,  appendix  I)  and  did  not 
change  throughout  the  test. 

2.5.5  Analysis 

The  previously  reported  deficiencies  related  to  guide  rails,  hand- 
grips, and  primer  punchouts  were  corrected. 

2.6  EVALUATION  OF  M433  HEDP  AMMUNITION  PERFORMANCE 

2.6.1  Objective 

Report  performance  characteristics  of  the  40mm,  M433,  HEDP  ammu- 
nition observed  during  conauct  of  this  check  test. 

2.6.2  Criterion 


None  - 


2.6.3  Method 

a.  The  Arctic  Test  Center  received  5,184  cartridges,  40mm,  M433, 
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HEOP  Ammunition,  lot  no  MA  154-54  on  15  Nov  74  from  Milan  Army  Ammo 
Plant,  Milan,  Tennessee  (ref  photo  1.2). 

b.  The  rounds  were  placed  in  environmental  storage  on  20  Nov  74 
and  were  subjected  to  ambient  temperatures  of  39CF  to  -64°F,  and  fired 
at  temperatures  ranging  from  -4'F  to  -64°F« 

c.  During  the  conduct  of  the  reliability  and  transportability  and 
handling  subtests,  the  following  performance  characteristics  were  re- 
corded. 

(1)  Blowouts  or  fractures  to  the  forward  portion  of  the  high 
pressure  chamber  of  the  cartridge  case  loading  assembly,  M118. 

(2)  Low  order  detonations. 

(3)  Late  detonation  (skips)  where  the  M433  projectile  hit  and 
bounced  one,  two,  cr  three  times  before  it  exploded. 

(4)  Duds. 

d.  The  5000  rounds  fired  during  the  test  were  impacted  on  a range 
of  frozen  gravel  or  ice  with  less  than  3 inches  of  snow  or  on  a vertical 
metal  target.  Upon  completion  of  scheduled  testing,  69  rounds  were 
fired  into  soft  snow  at  three  depths:  6 to  8 inches,  10  to  12  inches, 
and  16  to  18  inches.  These  69  rounds  were  fired  at  a range  of  200 
meters  and  at  an  ambient  temperature  of  -10°F. 

e.  At  the  beginning  of  firing,  both  sights  (leaf  and  quadrant) 
were  zeroed  at  200  meters  range  in  ambient  temperatures  between  -10®F 
and  -12;F.  Subsequent  firing  at  ranges  of  280  meters  and  beyond  re« 
suited  In  rounds  falling  short  of  the  target.  At  that  time  grenadiers 
were  instructed  to  add  50  meters  to  their  sight  setting  for  all  firing 
at  these  ranges. 

2.6.4  Results 


a.  The  high  pressure  chamber  of  45  of  the  5000  cartridge  cases, 
M118  blew  out  (photo  2.5)  or  fractured  (photo  2.6). 
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The  following  table  depicts  the  number  of  high  pressure  chamber 
blowouts  or  fractures  at  three  temperature  ranges  in  which  the  rounds 
were  fired. 


TABLE  2.4.--40MM,  M433,  HEDP  High 
Pressure  Chamber  Fractures  or  Blowouts 


Temperature  (°F) 

Rounds  Fired 

Fractures 
and  Blowouts 

-4  to  -25 

1250 

12 

-26  to  -50 

2500 

24 

-51  to  -64 

1250 

9 

" 

TOTAL 

5000 

45 

In  one  instance,  a fragment  (photo  2.5)  was  observed  to  travel  down 
range  from  the  muzzle  of  the  weapon  5.5  meters,  approximately  aO  degrees 
left  of  the  gun-target  line.  This  fragment  had  insufficient  velocity  to 
be  harmful.  All  but  one  of  the  projectiles  functioned  on  impact  and  ail 
appeared  to  have  a normal  trajectory  and  range. 

b.  Tne  following  tables  depict  the  number  of  rounds  fired  at 
three  temperature  groups  and  show  the  number  of  low  ordt*'  detonations, 
the  number  of  late  detonations  (projectiles  that  exploded  on  the  second 
or  third  bounce  (skip)),  and  the  number  of  duds  at  the  four  ranges 
fired. 

TABLE  2.5.--40MM.  M433.  HEDP 
Low  Order  Detonations 

Temperature  Low  Order/No.  Rounds  Fired  by  Range  (Meters) 


Range  (T) 

150 

200 

200* 

250 

300 

-4  to  -25 

3/330 

1/260 

0/40 

3/230 

6/390 

-26  to  -50 

NF 

22/870 

0/380 

NF 

36/1250 

-51  to  -64 

NF 

18/570 

0/80 

NF 

22/600 

NF:  Not  Fired. 

* Rounds  functioned  against  vertical  metal  surfaces.  Remaining 
rounds  impacted  on  frozen  ground  or  ice. 
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TA8LE  2.6.-40MM,  M433, 

HEDP 

Late  Detonations  (Skips) 

Temperature 
Range.  (°F) 

Skips/No.  Rounds  Fired  by  Range  (Meters) 

150  200  200*  250  300 

-4  to  -25 

0/330 

0/260 

0/40 

1/230 

6/390 

-26  to  -50 

NF 

4/870 

0/380 

NF 

0/1250 

-51  to  -54 

NF 

7/570 

0/80 

NF 

12/600 

NF:  Not  Fired. 

* Rounds  fwrc"oned  against  vertical  metal 

rounds  impacted  on  frozen  ground  or  ice. 

surfaces. 

Remaining 

TABLE  2.7.-40MM, 

M433,  HEDP  Duds 

Temperature 
Ranqe  (°F) 

Duds/No 

150 

. Rounds 
200 

Fired  by  Range  (Meters) 

200*  250  300 

-4  to  -25 

6/330 

6/260 

2/40 

0/230 

3/390 

-26  to  -50 

NF 

13/370 

7/38r 

pc 

32/1250 

-51  to  -64 

NF 

39/570 

4/80 

NF 

38/600 

NF:  Not  Fired. 

* Projectiles  functioned  against  vertical  metal  surfaces.  Remaining 
projectiles  impacted  on  frozen  ground  or  ice. 

d.  Table  2.8  shows  number  of  rounds  fired,  number  of  high  order 
explosions,  number  of  rounds  that  failed  to  detonate  (duds)  and  the  snow 
depth  at  the  impact  area. 


TABLE  2.8.— Results  of  Soft  Snow  Firing  Test 
~™~  tlsinq  40M,  )$33.  Ht-OP  Hounds 


Snow  Depth 
(Inches) 

Rounds  Fired* 

Detonations 

Duds 

6 to  8 

25 

16 

9 

10  to  12 

25 

17 

8 

16  to  18 

15 

4 

11 

Four  additional  rounds  were  fired  but  were  considered  "no  test" 
due  to  striking  trees  before  impact. 
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e.  When  using  the  £0  meter  sight  conversion  at  ranges  of  250 
meters  and  beyond,  grenadiers  were  able  to  successfully  engage  their 
targets. 

2.6.5  Analysis 

a.  Comparisons  amoung  data  groups  were  accomplished  using  the  chi- 
square  test. 

TABLE  2. 9, --Consolidated  Table  of  High  Pressure  Chamber 


Fractures,  Duds,  Low  Order  Detonations,  and  Late  Oetonatlons 


Rounds 

Failures 

Percent 

High  pressure  chamber  fractures  or 
blowouts. 

5000 

45 

0.9 

Duds  (against  armor,  0°F  to  -25°F). 

40 

2 

5.0 

Duds  (0°F  to  -50°F,  excluding  previous 
set) 

3710 

67 

1.8 

Duds  (-51 °F  to  -64°F) 

1250 

81 

6.5 

Duds  (6  to  12  inches  of  snow) 

50 

17 

34.0 

Duds  (16  to  18  inches  of  snow) 

15 

11 

73.3 

Low  crder  detonations  (against  armor, 
all  temperatures) 

500 

0 

0.0 

Low  order  detonations  (0°F  to  -25°F) 

1210 

13 

1.1 

Low  order  detonations  (-25°F  to  -64°F) 

3290 

98 

3.0 

Late  detonations  (300  meters,  0°F  to 
-25°F) 

390 

6 

1.5 

Late  detonations  (0°F  to  -50°F, 
excluding  previous  set) 

3360 

5 

0.1 

Late  detonations  (-51°F  to  -64°F) 

1250 

19 

i .5 

26 
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b.  There  was  no  significant  difference  between  failure  rates  in 
the  three  teupera ture  ranges  for  high  pressure  chamber  fractures  or 
blowout.?.. 

c.  The  dud  rate  for  projectiles  fired  against  armor  (APC  hull)  was 
significantly  higher  (at  the  5 percent  level)  than  the  dud  rate  for  pro- 
jectiles impacted  on  the  ground  in  the  temperature  range  of  0CF  to  -25°F. 

<!,  The  dud  rate  for  rounds  fired  at  temperatures  below  -50°F  was 
significantly  higher  (at  the  5 percent  level)  than  the  dud  rate  for 
rounds  fired  at  temperatures  between  0°F  and  -5Q°F  (excluding  rounds 
fired  against  armor  between  0°F  and  -25’F). 

e.  The  dud  rate  for  projecciles  impacting  into  6 to  12  inches  of 
snow  was  significantly  higher  (at  the  5 percent  level)  than  the  dud  rate 
for  projectiles  impacting  bare  ground.  The  dud  rate  for  projectiles 
impacting  into  16  to  18  inches  of  snow  was  significantly  higher  (at  the 
5 percent  level)  than  the  dud  rate  for  rounds  impacting  into  6 to  12 
inches  of  sr.-x  and  bare  ground. 

f.  fha  low  order  ielonation  rate  for  rounds  fired  against  armor 
(AFC  Hull)  was  significantly  lower  (at  the  - percent  level)  than  the  low 
orde,  detonation  rate  'or  rounds  impacted  on  bare  ground. 

g.  Excluding  rouno^  fired  against  armor,  the  low  order  detonation 
rates  for  rounds  fired  at  temperatures  Lelow  -26°F  was  significantly 
higher  (at  the  5 percent  level)  than  the  low  order  detonation  rate  for 
rounds  find  at  temperatures  between  0°F  and  -25°F. 

h.  The  skip  rate  for  rounds  fired  at  300  meters  range  at  tempera- 
tures between  0°F  and  -25°F  was  significantly  higher  (at  the  5 percent 
’eve?)  than  the  skip  race  for  rounds  fired  at  all  other  ranges  at  tem- 
:'«ratur  .-a  between  0°F  and  ~5Q’F.  The  skip  rate  for  rounds  fired  at 
temperatures  below  -50^  was  significantly  higher  (at  the  5 percent 
level)  than  the  skip  rate  for  rounds  fired  at  temperatures  between  0°F 
and  -50CF. 

t.  The  combined  skip  and  dud  rate  Indicated  a decreasing  prob- 
ability of  proper  functioning  vnt!»  decreasing  temperature,  becoming 
particularly  evident  at  temperatures  below  -50°F.  This  condition  may  be 
indicative  of  decreased  fuze  sensitivity  or  ot  irregular  explosive 
initiation  at  low  temperatures 

j.  When  engaging  targets  at  ranges  of  250  meters  or  greater,  at 
temperatures  below  Q;F,  50  meters  should  be  added  to  the  actual  range  to 
the  target  for  effective  engagement  of  targets  under  field  conditions. 
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APPENDIX  A - TEST  DATA 


TABLE  3.1  .—Temperature  and  Average  Snow  Depth 
For  Transportabil Ity  and  Handling  Exercises 


BATTLE  DRILL  EXERCISES 
1 2 3 T 5 


Transport 

Start 

Temp. 

Finish 

Temp. 

(°F) 

Snow 

Depth 

(In) 

Snow 

Depth 

(In) 

Snow 

Depth 

(In) 

Snow 

Depth 

JJnl 

Snow 

Depth 

JInl 

Dismounted 
Road  March 

-20 

-8 

8 

10 

10 

13 

13 

Snowshoe 

March 

-13 

-5 

16 

13 

17 

12 

15 

Ski  March 

-10 

-4 

18 

15 

17 

8 

10 

Skijoring 
( Mil  3 ) 

-9 

-5 

15 

15 

10 

16 

6 

Mechanized 
(Mil  3) 

-21 

-16 

9 

8 

6 

7 

1 

Airmobile 

(Eagle 

Flight) 

-16 

-10 

6 

9 

3 

8 

2 

MEANS  OF  TRANSPORT 

Miles 

Dismounted  Road  March 

5.1 

Snows hoe  March 

5.0 

Ski  March 

4.9 

Skijoring  (Ml 13) 

4.9 

Airmobile  (UH1H) 

75  (Air  Miles) 

Mechanized  (Ml  13) 

5.1 

Truck,  Chevrolet  Carrjall  (TMP) 

48.0 

Truck,  3/4-Ton,  M37B1 

84.0* 

Truck,  1 1 /4-Ton,  M725  (Ambulance) 

42.0 

Truck,  2 1 /2-Ton,  M35A1 

5.0 

APC,  Ml 13 

25.4 

TOTAL 

304.4 

* Weapon  no.  1 was  transported  18.0  miles  less  In  the  3/4- ton  truck  than 
weapons  2 - 5 for  a total  mileage  of  286.4. 
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TABLE  3.3. --Results  of  Timed  Fire  Exercise* 


TEMPERATURE 


Firer  No.  1 
Rounds  Fired 

-4°F  to  -25°F 

-26°F  to  -50°F 

-51 °F  to  -64’ 

’F  Total 

110  Rounds 

270  Rounds 

110  Rounds 

490  Rounds 

Minimum  Time 

“1:04 

:57 

1:01 

:57 

Maximum  Time 

1:29 

1:44 

1:45 

1:45 

Average  Time 

1:19 

1:16 

1:15 

1:16 

Std.  Deviation 

0:08 

0:11 

0:12 

0:11 

Firer  No.  2 

Rounds  Fired 

110  Rounds 

270  Rounds 

110  Rounds 

490  Rounds 

Minimum  Time 

1:08 

1:05 

:58 

:58 

Maximum  Time 

1:46 

1:42 

1:34 

1:46 

Average  Time 

1:26 

1:21 

1:15 

1:21 

Std.  Deviation 

0:14 

0:11 

0:11 

0:12 

Firer  No.  3 

Rounds  Fired 

110  Rounds 

270  Rounds 

110  Rounds 

490  Rounds 

Minimum  Time 

: 57 

:45 

:45 

: 45 

Maximum  Time 

1:55 

1:17 

1:40 

1:55 

Average  Time 

1:24 

:57 

1:07 

1:06 

Std.  Deviation 

0:17 

0:08 

0:19 

0:17 

Firer  No.  4 

Rounds  Fired 

110  Rounds 

270  Rounds 

110  Rounds 

490  Rounds 

Minimum  Time 

1:02 

T:02 

:55 

:55 

Maximum  Time 

1:39 

1:45 

1:45 

1:45 

Average  Time 

1:26 

1:18 

1:18 

1:20 

Std.  Deviation 

0:11 

0:13 

0:13 

0:13 

Firer  No.  5 

Rounds  Fired 

110  Rounds 

270  Rounds 

110  Rounds 

490  Rounds 

Minimum  Time 

1:00 

:54 

1:00 

: 54 

Maximum  Time 

1:35 

1:32 

1:33 

1:35 

Average  Time 

1:17 

1:14 

1:13 

1:14 

Std.  Deviation 

0:11 

0:09 

0:11 

0:10 

TOTAL  (AH  Five 
Rounds  Fired 

Firers) 

550  Rounds 

1350  Rounds 

550  Rounds 

2450  Rounds 

Minimum  Time 

:57 

:45 

:45 

:45 

Maximum  Time 

1:55 

1:45 

1:45 

1:55 

Average  Time 

1:22 

1:45 

1:14 

1:16 

Std.  Deviation 

0:13 

0:13 

0:14 

1:14 

*Time  in  Min:$ec 
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APPENDIX  B - TEST  FINDINGS 
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APPENDIX  C - DEFICIENCIES.  SHORTCOMINGS, 

m SUGGESTED  IMPROVEMENTS 


1.  Corrected  Previous  Deficiencies 


Deficiency  - Previous  Test 

Corrective  Action 

Remarks 

1 . Fracture  of  the  guide 
rails  during  firing. 

Corrected  by  developer 
by  strengthening  guide 
rails. 

No  failures 
during  test. 

2.  Failure  of  adhesive 
bond  between  handguard  and 
barrel . 

Corrected  by  developer 
by  using  an  improved 
Epoxy  to  bond  handguard 
to  barrel. 

No  failures 
during  test. 

3.  Priirer  punchout. 

Corrected  by  developer 
by  redesigning  the  tip 
of  the  firing  pin  and 
modifying  parts  of  the 
receiver. 

No  failures 
dtring  test. 

(This  supersedes  STEAC-KT-KB,  dated  25  Her  7?  *utd»  ts  obsolete) 


4 H»y  72  (Thl*  supersedes  STEAC*MT«KfJ*  303,  <Ut*d  25  Her  71  which  1*  obsolete) 
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APPENDIX  E - CRITICAL  ISSUES 


NOT  USED 
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APPENDIX  F - COLD-DRY  UNIFORM 


The  year-round  temperature  variation  peculiar  to  the  arctic  pro- 
hibits the  prescribing  of  a particular  uniform  for  any  season.  The 
clothing  which  is  comfortable  at  -50°F  becomes  uncomfortable  at  -10°F 
and  vice  versa.  Since  the  larqe  fluctuation  is  experienced  on  an 
hour-by-hour,  day-by-day  basis,  some  degree  of  flexibility  in  uniform 
requirements  is  necessary. 

Since  material  tested  under  arctic  winter  conditions  is  expected 
to  function  under  the  most  adverse  conditions,  the  uniform  worn  by 
operating  personnel  must  also  be  suitable  for  the  most  adverse  condi- 
tions. Accordingly,  the  "cold-dry  uniform"  referred  to  in  this  report 
consists  of  clothing  components  of  both  the  cold-wet  and  cold-dry  uni- 
forms prescribed  for  this  environment.  The  necessary  clothing  compo- 
nents of  the  cold-dry  uniform  were  worn  as  defined  in  TM  10-275,  OA, 

"Cold  Weather  Clothing  and  Sleeping  Equipment,  dated  April  1968". 

a.  Undershirt  mans,  cotton,  wool,  full  sleeve. 

b.  Drawers  mans,  cotton,  wool,  knit,  ankle  length. 

c.  Socks  mans,  wool,  cushion  sole,  OG  408,  stretch  type. 

d.  Suspenders  trousers,  scissor  back  type. 

e.  Shirt  mans,  wool,  nylon,  flannel,  OG  108. 

f.  Trousers  cold  weather,  field,  nylon  and  cotton. 

g.  Liner  trousers,  arctic  mohair  wool  frieze. 

h.  Liner,  cold  weather  trousers,  field. 

1.  Trousers,  snow  camouflage,  white  arctic,  M-65. 

j.  Boot  insulated  cold  weather,  mans  rubber  white,  w/release  valve. 

k.  Coat  mans,  cotton  and  nylon  wind  resistant  sateen,  8.5  oz,  OG  107. 

l.  Liner  coat  mans,  nylon  quilted,  6.2  oz,  OG  106. 

m.  Parka  mans,  extreme  cold  weather,  nonreversible,  OG  107,  wo/hood. 

n.  Liner  parka  mans,  nylon  quilted,  6.2  oz,  0G106. 

o.  Cap  insulating  helmet,  liner-helmet  cotton  nylon  oxford,  OG  107. 
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p.  Hood  winter,  cotton  and  nylon  oxford,  OG  107,  w/drawcord  and 
fur  ruff. 

q.  Handwear: 

(1)  Mitten  set  arctic:  Gauntlet  style  shell  w/ieather  palm. 

(2)  Mitten  shells:  Trigger  finger  leather  palm  and  thumb  with 
wool  inserts. 

(3)  Glove  shells,  work,  leather  with  wool  inserts. 

(4)  Gloves  cloth,  work-type  (anticontact). 

r.  Special-purpose  clothing  items: 

(1)  Over  white  uniform  components. 

(2)  Mask:  Extreme  cold  weather,  nylor,  wool,  and  rayon  felt. 

(3)  Dickey,  OG  108  (distinctive  item  of  wear  for  ATC). 

(4)  Helmet,  cover,  camouflage,  white  (distinctive  Item  of  wear 
for  test  team). 

s.  Load  Bearing  Equipment: 

(1)  Belt,  Pistol. 

(2)  Suspenders,  Field. 

(3)  Pouch,  Anno  - 2 EA. 

(4)  Kit,  First  Aid. 

(5)  Case,  Accessory  - Small  Arms. 


APPENDIX  G - TEST  DATA  SHEET 


FIRING  REPORT,  4Qnni,  H433,  HEDP 

x 

Lot  No.  Time  for  10  Rounds Slow  Fire  £T 

Group  No.  Number  of  Particles  _______ 

Range  150  £ 250'  [ "J  Firing  Pin  Protrusion 

DATE:  TIME:  TEMPERATURE:  

WEATHER  CONDITION:  CLEAR  £7  CLOUDY  £7  ICE  F0G  CJ  LIGHT  SN0W  £7 

HEAVY  SNOW  £7  BLOWING  SNOW  £7  0TH£R 

WIND:  CALM  £7  SPEED DIRECTION  PROM 

VISIBILITY:  GOOD  £J  FAIR  £7  POOR  £7 

FIRER'S  NAME MM 

FIRING  POINT  WEAPON  NO 


H INS-  MIS-  SHORT 

ROUND  IORMAL  F'RE  FIRE  DUD  50X  PRIMER  NORMAL  CHIPPED  PUNCHED 

1 d a d £7  d i d d 

2 d d d d d 2 d d 

3 d d d d d 3 £7  d 

* d d d d d * d d 

s d d d d.d'  5 d .d 

6 .d  d d d d « d-d 

2 d d d d d 1 d d 

8 £7  d d d d 8 d d 

8 £7  d d £7  d 8 £7  d 

18  £7  d d £7  £7  10  - d LJ 

MISSION:  SUCCESS  £7  REMARKS: 

FAILED  £7 
TBO  £7 
SAFETY  COMMENT  CJ 
HUMAN  FACTORS  COMMENT  £7 


SAFETY  OBSERVER 


RECORDER 


‘..TEAC-MTD  FORM  83  (Temp)  STEAC-WB 

1 Nov  74  (Test  Plan) 


n 


Location:  Arkansas  General  Purpose  Range,  Fort  Greely,  Alaska 


NOT  TO  SCALE  • * . 
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1-1 


I 


tMM 


A 


.aUth 


A0PENDIX  J - ABBREVIATIONS 
NOT  USED 


APPENDIX  K - DISTRIBUTION  LIST 


Distribution  denoted  by  an  asterisk  (*)  will  be  made  from  those 
copies  forwarded  to  Headquarters,  TECOM.  EPR  distribution  instructions 
are  attached  to  this  list.  No  foreign  distribution  is  authorized  by 
this  HQ. 
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